NAD-dependent, PQQ-containing methanol dehydrogenase: a bacterial dehydrogenase in a multienzyme complex.
Cell-free extracts of methanol-grown Nocardia sp. 239 only show significant dye-linked methanol-oxidizing activity when NAD+ is added to the assay mixture. This activity resides in a multienzyme complex which could be resolved into 3 components, namely the methanol dehydrogenase, NAD-dependent aldehyde dehydrogenase and NADH dehydrogenase. In its dissociated form, the methanol dehydrogenase no longer shows dye reduction and although rises in the absorbance values around 340 nm are seen on addition of methanol plus NAD+ to the enzyme, this is not due to NADH production. However, dye reduction (NAD dependent) could be restored on incubating methanol dehydrogenase with the corresponding NADH dehydrogenase, obtained from the enzyme complex. It is concluded that this novel methanol dehydrogenase transfers the reducing equivalents, derived from methanol, directly to its associated NADH dehydrogenase via a mechanism in which NAD+ and PQQ are involved.